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(54) METHOD OF MANUFACTURING FORGED PRODUCT, FORGING DEVICE AND BLANK FOR FORGING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably provide die forged goods having good 
appearance by improving the plastic fluid state of a blank under forging and 
suppressing the occurrence of piping. 

SOLUTION: The method of manufacturing the aluminum alloy forged product 
having a thick portion on the surface on the side opposite to a top surface 
inclusive of a recessed part comprises using the die combined with a die for 
molding the outer shell of the thick portion and a die for molding the top surface / ' 

inclusive of the recessed part and forming the thick portion by causing the plastic ^%0%%%- 



flow of the blank for forging of <0.027 mg/mm2 in the coating weight of a 
lubricant on the surface which is the top surface inclusive of the recessed part. 



/• 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a method of manufacturing an aluminum alloy forged product which has a heavy-gage part in a field including a 
crevice and a field of the opposite hand, A metallic mold which combined a metallic mold which fabricates an outline of a 
heavy-gage part, and a metallic mold which fabricates a field including a crevice is used, A manufacturing method of an 
aluminum alloy forged product, wherein coverage of lubricant of a field including a crevice and a becoming field carries out 

2 

plastic flow of the forging stock which is below 0.027mg[/mm ] and makes a heavy-gage part form. 
[Claim 2]A manufacturing method of the aluminum alloy forged product according to claim 1, wherein coverage of 

2 

lubricant sets to 2-100 micrometers surface roughness Rmax of a field which is below 0.027mg[/mm ] . 
[Claim 3]After masking a field including a crevice, a becoming field, and a field of an opposite hand and applying lubricant 
to the whole forging stock, A manufacturing method of the aluminum alloy forged product according to claim 1 or 2 below 
2 

0.027mg[/mm ] carrying out coverage of lubricant of a field which includes a crevice by removing a masking material, 
and a becoming field. 

2 

[Claim 4]A manufacturing method of the aluminum alloy forged product according to claim 1 or 2 below 0.027mg[/mm ] 
carrying out coverage of lubricant of a field which includes a crevice by removing lubricant by cutting, and a becoming 
field after applying lubricant to the whole forging stock. 

[Claim 5]A manufacturing method of an aluminum alloy forged product given in any 1 paragraph of claims 1 thru/or 4, 
wherein a method of applying lubricant is a method of using an atomiser. 

[Claim 6]A manufacturing method of an aluminum alloy forged product given in any 1 paragraph of claims 1 thru/or 4, 
wherein a method of applying lubricant is a method by immersion to lubricant liquid. 

[Claim 7] A manufacturing method of an aluminum alloy forged product given in any 1 paragraph of claims 1 thru/or 6 
which lubricant contains a lubricant solvent and a lubricous raw material, and a lubricous raw material is black lead and 
are characterized by the concentration using what is one to 10 mass %. 

[Claim 8]A manufacturing method of an aluminum alloy forged product given in any 1 paragraph of claims 1 thru/or 7 
characterized by applying lubricant after heating forging stock from 100 ** to 300 **. 

[Claim 9]A manufacturing method of an aluminum alloy forged product given in any 1 paragraph of claims 1 thru/or 7, 
wherein a lubricant solvent and a lubricous raw material are included, a lubricant solvent is a solvent with quick-drying 
capability in ordinary temperature and lubricant forms a lubricous coating film for forging stock by a room temperature 
condition. 

[Claim 10]A manufacturing method of an aluminum alloy forged product given in any 1 paragraph of claims 1 thru/or 9 
using forging stock whose coverage of lubricant of fields other than a field including a crevice and a becoming field is 
2 

more than 0.03mg[/mm ] . 

[Claim 1 1]A manufacturing method of an aluminum alloy forged product given in any 1 paragraph of claims 1 thru/or 10 
being the pistons for internal-combustion engines whose fields where an aluminum alloy forged product includes a crevice 
are head faces which have a valve recess, and whose heavy-gage parts are a skirt part and a pin boss portion. 
[Claim 12]It is an aluminum alloy forging apparatus characterized by comprising the following, A lubricous agent application 
machine is a device which performs only lubricous agent application to a metallic mold which mainly fabricates an outline 
of a heavy-gage part, An aluminum alloy forging forging apparatus which has a heavy-gage part in a field including a 
crevice, wherein a raw material charging device is a device which coverage of lubricant of forging stock makes the 

2 

metallic mold side which fabricates a field which includes a crevice for a field which is below 0.027mg[/mm ] , and throws 
in, and a field of the opposite hand. 
A pressing machine. 

A metallic mold which fabricates a field including a crevice, and a metallic mold which fabricates an outline of a 
heavy-gage part. 

A lubricous agent application machine. 
A forging stock charging device. 

[Claim 13]The aluminum alloy forging forging apparatus according to claim 12, wherein a metallic mold which fabricates a 
field including a crevice is a metallic mold which fabricates a head face which has a valve recess of a piston for 
internal-combustion engines and a metallic mold which fabricates an outline of a heavy-gage part is a metallic mold which 
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fabricates a skirt part and a pin boss portion. 

2 

[Claim 14]A forging stock charging device, A field whose coverage of lubricant of forging stock is below 0.027mg[/mm ] 
so that it may be on a metallic mold side which fabricates a head face. The aluminum alloy forging forging apparatus 
according to claim 12 or 13 having a means to feed forging stock into a metallic mold after arranging beforehand and 
setting to an aligned raw material stocker. 

[Claim 15]A forging stock charging device contains a lubricous agent application discriminating device and a material 
surface turnover device, An aluminum alloy forging forging apparatus given in any 1 paragraph of claims 12 thru/or 14 

2 

having a means where coverage of lubricant of forging stock arranges a field which is below 0.027mg[/mm ] , and aligns 
it. 

[Claim 16]An aluminum alloy forging forging apparatus given in any 1 paragraph of claims 12 thru/or 15 to which a 
lubricous agent application machine is characterized by making into a punch a metallic mold which fabricates a head face, 
and lubricant to a punch winding, and having an uphill prevention umbrella. 

[Claim 17]It is the forging stock used for a forging apparatus given in any 1 paragraph of claims 12 thru/or 16, Forging 
stock, wherein a lubricous dose of a field where surface roughness Rmax of a field which touches a metallic mold which 
fabricates a field including a crevice touches a metallic mold which coverage of 2-50 micrometers and lubricant is below 

2 2 
0.027mg[/mm ] , and fabricates an outline of a heavy-gage part is more than 0.03mg[/mm ] . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]It is related with the lubricous agent application method, the forging method, the forging apparatus, 

and forging stock at the time of processing metal with a forge. 

[0002] 

[Description of the Prior Art]Hot forging which uses an aluminum alloy as forging stock, The metallic mold which consists 
of a punch and a bottom part to a predetermined temperature beforehand is heated, it inserts into the metallic mold 
which fabricates the shape of a product where a raw material is heated to a moderate temperature after making the 
surface which touches the forging stock of a metallic mold apply and dry lubricant, a metallic mold is weighted, a raw 
material is put, and shaping manufacture of the forged product is carried out. Lubricant is applied for the purpose of 
making making a raw material prevent from printing and agglutinating a metallic mold, or a product release from mold 
easily from a metallic mold. 

[0003] Lubricant is applied to forging stock in order to fabricate a complicated shape part like cup shape which generally 
has a heavy-gage part. In the forging stock which has not applied lubricant, since appearance defects, such as printing by 
a lubricous piece, generate the cup shape part which is a complicated shape part, when a lubricous agent application 
process carries out forge shaping, it is required. There is an internal-combustion engine piston as a cup-shaped example 
which has a heavy-gage part. The field which has a crevice is a head face which has a valve recess, and an 
internal-combustion engine piston is composition of a skirt part and a pin boss portion in the heavy-gage part in the field 
of the opposite hand. 

[0004]The metallic mold which fabricates a skirt-board outline, the field, i.e., the head face, which have a crevice, in the 
forging method currently performed conventionally manufactures the piston for internal-combustion engines is used as a 
fixed mold, and the metallic mold which fabricates the skirt-board inner diameter part and pin boss portion which are 
heavy-gage parts is used as the movable die. And a fixed mold is used as a bottom part, a movable die is dropped 
towards the inside of the bottom part which is a fixed mold, and plastic flow of the processing raw material is carried out 
in the direction which mainly went to the movable-die side. As a result, plastic flow of the forge raw material is carried 
out in the direction opposing a movable-die wall, it is [ raw material ] full of the inside of a metallic mold, and a product is 
fabricated. At this time, if the upper surface near the opposite hand of the part where a metal flows into a heavy-gage 
part has a crevice as shown in drawing 3 . the defect (it is called henceforth "brake lines".) of a crack, a hollow, etc. may 
occur in that part. If it is going to manufacture stamp forgings with a heavy-gage part like a skirt part like the piston for 
internal-combustion engines, it will be easy to generate brake lines in the crevice of the upper surface of the opposite 
hand of the part where forging stock flows into a skirt part, i.e., a valve recess. 

[0005]In order to prevent brake lines, the method of carrying out surface roughening of a head face and the inner surface 
of the metallic mold which fabricates a skirt-board outline to JP,2000-218336,A as a method of braking the plastic flow of 
a raw material is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the method of carrying out surface roughening of the inner surface 
of a metallic mold, since surface roughness of the inner surface of a metallic mold is made coarse, printing of the forging 
stock to a metallic mold occurs, therefore the molding load for forging increases. As a result, since the load to a metallic 
mold becomes large, the life of a metallic mold becomes short, and a manufacturing cost is raised. Wear of the split face 
which the number of times of a forge followed on increasing, and established in the inner surface of the metallic mold 
advances, and since the surface roughness of a mold inner surface becomes small, the effect of braking the plastic flow 
of a raw material fades in an increase and ** of the number of times of a forge. Since such shape and a pattern will be 
transferred by the product after a forge when using the shape of surface type which carried out rough locally, and the 
metallic mold which has a pattern, it cannot use for the product which attaches importance to the quality of the 
appearance of a product. 

[0007]Therefore, the moldability of a complicated shape part is maintained at a good state, and the manufacturing method 
and forging stock which prevent brake lines without a forge public-funds type being influenced by the serial change by 
the number of times of a forge are desired. 

[0008]In light of the above-mentioned circumstances, from adjusting the surface lubrication condition of forging stock, 
this invention improves the plastic flow state of the raw material under forge, and an object of this invention is to 
suppress generating of brake lines and to provide the good stamp forgings of appearance stably. 
[0009] 

[Means for Solving the Problem]This invention persons inquire wholeheartedly about a relation of generating and lubricous 
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agent application of brake lines, When reserve lubrication was performed to the whole raw material at forging stock in 
order to improve lubricity of a forge material surface over a metallic mold when lubricant is applied to a punch of a 
metallic mold or, brake lines carried out the knowledge of generating notably, and completed this invention based on this. 

1 ) The 1 st invention for solving an aforementioned problem, In a method of manufacturing an aluminum alloy forged 
product which has a heavy-gage part in a field including a crevice and a field of the opposite hand, A metallic mold which 
combined a metallic mold which fabricates an outline of a heavy-gage part, and a metallic mold which fabricates a field 
including a crevice is used, It is a manufacturing method of an aluminum alloy forged product, wherein coverage of 
lubricant of a field including a crevice and a becoming field carries out plastic flow of the forging stock which is below 

2 

0.027mg[/ mm ] and makes a heavy-gage part form. 

2) The 2nd invention for solving an aforementioned problem is a manufacturing method of an aluminum alloy forged 
product given in 1, wherein coverage of lubricant sets to 2-100 micrometers surface roughness Rmax of a field which is 

2 

below 0.02 7 mg[/ mm ] . 

3) The 3rd invention for solving an aforementioned problem, After masking a field including a crevice and a becoming field 
and applying lubricant to the whole forging stock, It is a manufacturing method of an aluminum alloy forged product given 

2 

in 1 or 2 below 0.027mg[/mm ] carrying out coverage of lubricant of a field including a crevice and a becoming field by 
removing a masking material. 

4) The 4th invention for solving an aforementioned problem, After applying lubricant to the whole forging stock, it is a 

2 

manufacturing method of an aluminum alloy forged product given in 1 or 2 below 0.027mg[/mm ] carrying out coverage 
of lubricant of a field including a crevice and a becoming field by removing lubricant by cutting. 

5) The 5th invention for solving an aforementioned problem is a manufacturing method of an aluminum alloy forged 
product given in any 1 paragraph of 1 thru/or 4, wherein a method of applying lubricant is a method of using an atomiser. 

6) The 6th invention for solving an aforementioned problem is a manufacturing method of an aluminum alloy forged 
product given in any 1 paragraph of 1 thru/or 4, wherein a method of applying lubricant is a method by immersion to 
lubricant liquid. 

7) The 7th invention for solving an aforementioned problem is a manufacturing method of an aluminum alloy forged 
product given in any 1 paragraph of 1 thru/or 6 lubricant's containing a lubricant solvent and a lubricous raw material, and 
using a thing whose lubricous raw material is black lead, and in which the concentration is one to 10 mass %. 

8) The 8th invention for solving an aforementioned problem is a manufacturing method of an aluminum alloy forged 
product given in any 1 paragraph of 1 thru/or 7 applying lubricant, after heating forging stock from 100 ** to 300 **. 

9) The 9th invention for solving an aforementioned problem, A lubricant solvent and a lubricous raw material are included, 
a lubricant solvent is a solvent with quick-drying capability in ordinary temperature, and lubricant is a manufacturing 
method of an aluminum alloy forged product given in any 1 paragraph of 1 thru/or 7 forming a lubricous coating film for 
forging stock by a room temperature condition. 

10) The 10th invention for solving an aforementioned problem is a manufacturing method of an aluminum alloy forged 
product given in any 1 paragraph of 1 thru/or 9 using forging stock whose coverage of lubricant of fields other than a field 

2 

including a crevice and a becoming field is more than 0.03mg[/mm ] . 

11) The 1 1th invention for solving an aforementioned problem, It is a manufacturing method of an aluminum alloy forged 
product given in any 1 paragraph of 1 thru/or 1 0 being a piston for internal-combustion engines whose field where an 
aluminum alloy forged product includes a crevice is a head face which has a valve recess, and whose heavy-gage parts 
are a skirt part and a pin boss portion. 

12) The 12th invention for solving an aforementioned problem, A pressing machine, a metallic mold which fabricates a field 
including a crevice, and a metallic mold which fabricates an outline of a heavy-gage part, It is an aluminum alloy forging 
apparatus containing a lubricous agent application machine and a forging stock charging device, A lubricous agent 
application machine is a device which performs only lubricous agent application to a metallic mold which mainly fabricates 
an outline of a heavy-gage part, It is an aluminum alloy forging forging apparatus which has a heavy-gage part in a field 
including a crevice, wherein a raw material charging device is a device which coverage of lubricant of forging stock makes 

2 

the metallic mold side which fabricates a field which includes a crevice for a field which is below 0.027mg[/mm ] , and 
throws in, and a field of the opposite hand. 

13) The 13th invention for solving an aforementioned problem, A metallic mold which fabricates a field including a crevice 
is a metallic mold which fabricates a head face which has a valve recess of a piston for internal-combustion engines, and 
a metallic mold which fabricates an outline of a heavy-gage part is an aluminum alloy forging forging apparatus given in 12 
being a metallic mold which fabricates a skirt part and a pin boss portion. 

14) The 14th invention for solving an aforementioned problem, A forging stock charging device, A field whose coverage of 

2 

lubricant of forging stock is below 0.027mg[/mm ] so that it may be on a metallic mold side which fabricates a head 
face. After arranging beforehand and setting to an aligned cassette, it is an aluminum alloy forging forging apparatus given 
in 1 2 or 1 3 having a means to feed forging stock into a metallic mold. 

1 5) The 1 5th invention for solving an aforementioned problem, A forging stock charging device contains a lubricous agent 
application discriminating device and a material surface turnover device, It is an aluminum alloy forging forging apparatus 
given in any 1 paragraph of 12 thru/or 14 having a means where coverage of lubricant of forging stock arranges a field 

2 

which is below 0.027mg[/mm ] , and aligns it. 



http://www4.ipdl.mpit. gojp/cgi-bin/tran_web^^ 



JP,2003-053468,A [DETAILED DESCRIPTION] 



3/8 



16) A lubricous agent application machine is an aluminum alloy forging forging apparatus given in any 1 paragraph of 12 
thru/or 15 the 16th invention for solving an aforementioned problem making a punch a metallic mold which fabricates a 
head face, and lubricant to a punch winding, and having an uphill prevention umbrella. 

1 7) The 1 7th invention for solving an aforementioned problem, 1 2) Or it is the forging stock used for a forging apparatus 
given in any 1 paragraph of 16, Surface roughness Rmax of a field which touches a metallic mold which fabricates a field 

2 

including a crevice 2-50 micrometers, It is forging stock, wherein coverage of lubricant is below 0.027mg[/mm ] and a 
lubricous dose of a field which touches a metallic mold which fabricates an outline of a heavy-gage part is more than 
2 

0.03mg[/mm] . 

[0010] Hereafter, an internal-combustion engine piston which showed drawing 2 an operation of this invention and whose 
heavy-gage part whose field which has a crevice is the head face 22 which has the valve recess 21, and which has it in a 
field of the opposite hand is composition of the skirt part 24 and the pin boss portion 23 is explained to an example. 
[0011]As shown in drawing 3 , shape of the valve recess 21 with [ in an internal-combustion engine piston ] shape of a 
crevice in the head face 22 is added, and a raw material of the surface of a crevice is drawn in the direction of a tip part 
of the skirt part 24 in an opposite hand of this crevice by what is done for the plastic flow of the raw material (numerals 
32). As a result, forged defects called the brake lines 31 in a drawn part arise. In order to prevent this, braking of plastic 
flow is needed between a metallic mold which fabricates a metallic mold face, especially a head face, and a contact 
surface of forging stock. 

[0012]3n this invention, a metallic mold which combined a bottom part for forming a skirt part and a pin boss portion and a 
punch for forming a head face which has a valve recess is used. Forging stock is thrown in in a bottom part, a punch 
which forms a head face is dropped, plastic flow of the raw material is carried out in the direction of a lower part of a 
bottom part, and forge shaping is carried out to it. 

[001 3]A raw material is fed into a metallic mold (metallic mold which fabricates a skirt part and a pin boss portion at a 
previous piston for internal-combustion engines) surrounding a heavy-gage part in order to form a heavy-gage part, 
Plastic flow of the raw material is carried out into a metallic mold which drops a metallic mold (metallic mold which 
fabricates a head face at a previous piston for internal-combustion engines) which fabricates a field which has a 
heavy-gage part and a crevice of an opposite hand, and surrounds a heavy-gage part more to weight, and it is fabricating. 
Since a raw material consists is easy to be drawn in a heavy-gage part of a metallic mold face which fabricates a field of 
a heavy-gage part and an opposite hand, it is required to more fully brake plastic flow. 

[0014]Then, since it is fabricating combining a metallic mold which fabricates a field of a metallic mold, a heavy-gage part, 
and an opposite hand which fabricate a heavy-gage part in this invention as an example is shown in drawing 4 , plastic flow 
control by the amount of lubricous agent application of this invention is possible. In this invention, in order to brake plastic 
flow of a field which has a crevice, coverage of lubricant of a field including a crevice and the becoming field 41 uses 

2 

forging stock which is below 0.027mg[/mm ] .Asa result, a braking effort can work more and length ****** of a raw 
material to a heavy-gage part can be stopped. 

2 

[0015]As shown in drawing 5 . it is coverage of lubricant of one field of forging stock Below 0.027mg[/mm ] (preferably 

2 2 
below 0.015mg[/mm ] ) What below 0.010mg[/mm ] made more desirable is used as forging stock. 

[0016]As shown in drawing 1 . an example of a manufacturing method of this invention is the method of forging a piston for 
internal-combustion engines using the bottom part 1 2 which fabricates shape of a skirt part which is the punch 1 1 and a 
heavy-gage part which fabricate shape of a head face of having a valve recess which is a field including a crevice, and a 
pin boss portion. After applying lubricant to the bottom part 12 which fabricates skirt-board shape and pin-boss shape 
beforehand so that it can forge without a lubricant film going out here in a complicated cup shape part which fabricates 

2 

skirt-board shape and pin-boss shape, Coverage of lubricant is the forging stock 13 Below 0.027mg[/mm ] (the field 14 

2 

which below 0.015mg[/mm ] made desirable is supplied to a bottom part as a field used as a head face, and is forged.) 

2 

For example, in forging a piston for internal-combustion engines, below 0.027mg[/mm ] carries out coverage of lubricant 
of a field of a raw material used as a head face containing a valve recess. As a result, plastic flow of a raw material is 
braked, a raw material on the surface of a valve recess is not drawn in a skirt part of a heavy-gage part, and generating 

2 

of brake lines can be suppressed. If 0.027mg[/mm ] is exceeded, a possibility that brake lines may occur will become 
large. 

[0017]In this invention using forging stock which has such an amount of lubricous agent application, since surface 
roughness of a field inside a metallic mold can be stopped low, a forged product with appearance with the good surface 
can be obtained. Since surface roughness of a metallic mold is stopped low, molding load at the time of forging does not 
become high, load to a metallic mold becomes small, and a life of a metallic mold can be lengthened. Since the shape of 
surface type which carried out rough locally, and a metallic mold which does not have a pattern are used, such shape and 
a pattern are not transferred by product after a forge, and what has good appearance of product quality is obtained. It 
can stabilize and manufacture, without a braking effort of plastic flow of a raw material changing temporally, without 
metallic mold wear advancing by the increase in the number of times of a forge. Since this invention has prevented brake 
lines by adjusting not surface roughness of a metallic mold but a surface state by the side of forging stock, it does not 
have change of quality of a temporal forged product. 

[0018]On the other hand, although combination of the conventional metallic mold shown in drawing 14 is an example at 
the time of carrying out forge shaping combining a metallic mold which fabricates a metallic mold, a skirt-board inside 
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diameter, and a pin boss portion which fabricate a head face and a skirt-board outline, In this case, since it is necessary 
to apply lubricant in order to prevent sticking of a raw material to an inner surface of a metallic mold which fabricates a 
head face and a skirt-board outline even if it controls lubricous quantity of a raw material, Since the amount of lubricous 
agent application of only a head face is uncontrollable as a result at the time of a forge, plastic flow control by the 
amount of lubricous agent application is impossible. 

[0019]Can use this invention for a method of carrying out forge shaping combining a metallic mold which fabricates a skirt 
board and a pin boss portion, and a metallic mold which fabricates a head face, and it uses as a movable die a metallic 
mold which fabricates (1) head face like a previous example, Except when using as a fixed mold a metallic mold which 
fabricates a skirt board and a pin boss portion. (2) Also when using as a movable die a metallic mold which fabricates a 
metallic mold, a skirt part, and a pin boss portion which fabricate (3) head faces when using as a movable die a metallic 
mold which fabricates a skirt part and a pin boss portion by using as a fixed mold a metallic mold which fabricates a head 
face, it can use. 
[0020] 

[Embodiment of the Invention]About the embodiment of the manufacturing method of this invention, the manufacturing 
method which carries out integral moulding of a head section and a pin boss portion, and the skirt part for the piston for 
internal-combustion engines with aluminum alloy hot forging is explained more to details as an example. 
[002l]The forging apparatus of this invention is explained. The forging apparatus used for this invention contains the 
metallic mold which fabricates a pressing machine, the metallic mold which fabricates the head face shape containing a 
valve recess, a skirt part, and pin-boss shape, a lubricous agent application machine, and a forging stock charging device. 
[0022]As shown in drawing 6 , the forging apparatus of this invention, for example The press device 61, It is constituted 
including the forge public-funds type which consists of the punch 1 1 and the bottom part 12, the lubricous agent 
application machine which consists of the nozzle 63 for lubricous agent application, the shaft 65, the nozzle slewing 
mechanism 66, and the nozzle moving system 67, and a forging stock charging device (not shown). The upper shock plate 
62 and the lower shock plate 64 can be formed if needed. The lubricous agent application machine was installed as a 
lubricating device simple substance, and could interlock the operation with the press device. 

[0023]A forge public-funds type is explained further. A metallic mold is constituted including the metallic mold which 
fabricates head face shape, and the metallic mold surrounding the skirt-board shape part which is a heavy-gage part. An 
example in the state where the pressing machine was equipped is shown in drawing 7 . The bottom part 12 is used as the 
metallic mold which fabricates the shape (skirt-board formation part 73) surrounding the skirt part which is a heavy-gage 
part, and the bottom part 12 is constituted including the knock out pin 71 for being fixed and discharging a product. The 
punch 1 1 considers it as the metallic mold which fabricates the head face shape containing the valve recess molding part 
72, and the punch is movable so that plastic flow of the raw material may be carried out under the bottom part which 
fabricates the shape which pressurizes forging stock and surrounds a skirt part. 

[0024]Since the seizure a raw material does not establish [ seizure ] a split face in the field of the inside does not happen 
easily and it is full of a metallic mold to a metallic mold, it is preferred. As for the surface roughness of the inner surface 
of a metallic mold, it is preferred that it is less than (preferably less than 10 micrometers.) 15 micrometers in Rz. 
[0025]A lubricous agent application machine is explained. An example of the composition of the lubricous agent 
application machine of this invention is shown in drawing 8 . It is constituted including the control device 87 of the nozzle 
81 for lubricous agent application, the nozzle slewing mechanism 82, the nozzle moving system 83, the lubricant storage 
tank 84, the compression gas feed unit 85, the channel switch 86, and a channel switch. 

[0026]As for the shape of a nozzle, it is preferred that the compressed air delivery for spraying and a lubricant delivery 
are a nozzle for lubricous agent application arranged in same mind or a nozzle for lubricous agent application arranging 
the compressed air delivery for spraying on the outside of a lubricant delivery. Or it is preferred that it is characterized 
by arranging a lubricant delivery inside the compressed air delivery for spraying. It is because the lubricous agent 
application range and the spray range of the compressed air for spraying used for desiccation turn into the same range 
mostly, so the application state of lubricant which is a uniform and thin coat, or the dryness of the lubricant in which 
lubricant [ **** / un-] collects and which is not can be obtained. It is because the lubricous agent application range will 
be in a diffusion state by the compressed air for spraying, so it crosses broadly, spraying becomes possible and the 
application state of lubricant which is a uniform and thin coat, or the dryness of the lubricant in which lubricant [ **** / 
un-] collects and which is not can be obtained. 

[0027]An example of a nozzle is shown in drawing 13 . Drawing 13 (a) is a figure of the example of arrangement of a 
delivery, and (b) is a figure of the section of a nozzle. 

[0028]As shown in drawing 1 3 (a), the nozzle has three deliveries. Arrangement of the delivery is what has been arranged 
in same mind. It has what is called 3^fold core-tube structure. One delivery is made into the compressed air delivery 
1311 for spraying, and other deliveries are made into each delivery (the delivery 1312 for lubricant A, the delivery 1313 
for lubricant B) of two kinds of lubricant (lubricant A and B). Here, the delivery of the compressed air for spraying and 
lubricant is arranged in same mind. 

[0029]As for arrangement of the delivery, the compressed air delivery for spraying was arranged at the outside of the 
lubricant delivery. As for arrangement of the delivery, the lubricant delivery was arranged inside the compressed air 
delivery for spraying. 

[0030]As shown in drawing 13 (b), The needle valves 134 and 135 which open and close the compressed-air-supply way 
131 for spraying, the lubricant A supply route 132, the lubricant B supply route 133, and each lubricant supply way, the 
compressed-air-supply ways 136 and 137 for a cylinder drive which operate each needle valve, and the springs 138 and 
1 39 connected to each needle valve. It is contained and constituted. A supporter (not shown) can also be formed in order 
to arrange a lubricant delivery in concentric circle. 
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[0031]The pressure regulator 813, for example, a reducing valve, can be included if needed. An air compressor can be 
raised as a compression gas feed unit. Since control is easy, it is preferred to use an electromagnetic valve as a channel 
switch. 

[0032]The piping 810 for lubricant is piped in the supply route of the nozzle for lubricous agent application from the 
lubricant storage tank in which the oil level is pressurized by the compressed air supplied via the pressure regulator 813 
and the compression gas piping 89 from compression gas, for example, an air compressor. As for a lubricant storage tank, 
it is preferred to have the propeller shaft 88 for stirring. It is because lubricant can always be stirred, so sedimentation of 
the solid content of lubricant can be prevented. As a kind of compression gas, inactive gas, dry air, those gaseous 
mixtures, etc. are mentioned. 

[0033]The compressed air for spraying is further piped via the compressed air pipings 812 for spraying through the 
electromagnetic valve on the compressed-air-supply way of the nozzle for lubricous agent application via the pressure 
regulator 813 and the compression gas piping 89 from the air compressor. Opening and closing of the electromagnetic 
valve are controlled by the timer with which it was equipped in the control device of electromagnetic valve opening and 
closing, and only the target time is opened and they supply the compressed air for spraying. 

[0034]The compressed air for a cylinder drive is piped to the needle valve further provided via the compressed air pipings 
811 for a cylinder drive through the electromagnetic valve in which internal pressure release is possible in the middle of 
the lubricant supply way of the nozzle for lubricous agent application via the pressure regulator 813 and the compressed 
air pipings 89 from the air compressor. Opening and closing of the electromagnetic valve are controlled by the timer with 
which it was equipped in the control device of electromagnetic valve opening and closing. 

[0035]The needle valve is a mechanism which will retreat if the compressed air for a cylinder drive is supplied. A lubricant 
supply way and a lubricant delivery are connected by retreat of a needle valve. If an electromagnetic valve is closed and 
the compressed air pressure in an electromagnetic valve is also opened wide, the needle valve serves as a mechanism 
which moves forward with a spring. A lubricant supply way and a lubricant delivery are closed by advance of a needle 
valve. 

[0036]The nozzle for lubricous agent application is connected to nozzle slewing mechanism, and lubricant is applied while 
the nozzle for lubricous agent application rotates with nozzle slewing mechanism in the metallic mold upper part. Since it 
can be wide range to rotate a nozzle on a metallic mold medial axis and it can apply the compressed air for spraying, and 
lubricant uniformly, nozzle slewing mechanism is preferred. It is also connectable with nozzle slewing mechanism via a 
shaft. Nozzle slewing mechanism has a function evacuated from movement or the metallic mold upper part to the metallic 
mold upper part with a nozzle moving system. For example, at the time of shaping, the nozzle for lubricous agent 
application evacuates from the metallic mold upper part, and the nozzle for lubricous agent application moves to the 
metallic mold upper part at the time of lubricous agent application. Since it can share driving energy with other drives 
that it is the structure which carries out a moved back in an air cylinder, a nozzle moving system is preferred. Since 
operation is stable, it is desirable. 

[0037]Here, a lubricous agent application machine is a device which performs lubricous agent application to the metallic 
mold which mainly fabricates a skirt part and a pin boss portion. It is preferred to allocate the nozzle for lubricous agent 
application so that lubricous agent application to the metallic mold which mainly fabricates a skirt part and a pin boss 
portion as shown in drawing 9 may be performed. 

[0038]It is preferred that lubricant to the metallic moid with which a lubricous agent application machine fabricates a 
head face winds, and the uphill prevention umbrella is added. It is because the braking effort of the plastic flow of the 
forging stock in the metallic mold face which can stop that lubricant adheres to the metallic mold which fabricates a head 
face, and fabricates a head face can be heightened. Lubricant winds and an example of the uphill prevention umbrella 68 
is shown in drawing 9 . As shown in drawing 9 . when it winds, a plate or the board of umbrella-like conical shape is formed 
as an uphill prevention umbrella between a nozzle and the metallic mold which fabricates a head face and this board 
rotates together with rotation of a nozzle, it can stop that the spray form lubricant which blew off from the nozzle 
adheres to a punch. It winds, and being fixed so that it may be united with a nozzle can carry out the small weight saving 
of the device, and an uphill prevention umbrella has it. [ preferred ] It can wind and stainless steel, aluminum, and a 
plastic can be mentioned as construction material of an uphill prevention umbrella. 

[0039]After a raw material charging device sets a raw material to the cassette which arranged the lubricous side 
beforehand and to which it was aligned, it is preferred to supply to the bottom part which is a metallic mold which 
fabricates a skirt part and a pin boss portion. It is because a device becomes small. 

[0040]It is desirable in order that it may attain automation of a device that the raw material charging device contains the 
lubricous agent application determining device and the turnover device. It is because it can arrange in the direction which 

2 

the coverage of lubricant of a raw material distinguished the field which is below 0.027mg[/mm ] , and determined 
beforehand based on the discriminated result with the lubricous agent application determining device with a turnover 
device. As a result, it is because automatic operation of a forging apparatus is attained by performing distinction and 
alignment continuously. 

[0041]The lubricous agent application determining device just detects and distinguishes whether specified quantity 
spreading of the lubricant is carried out on the forging stock surface. Since that it is a noncontact type does not destroy 
a lubricous agent application state, the detection means is preferred. As a detection means, an optical image analyzing 
device, a reflectometer, and an eddy current meter can be mentioned. 

[0042]As a turnover device, a multi-joint robot arm, an air cylinder, and a parts feeder can be mentioned. 
[0043]The schematic diagram of an example of a raw material charging device is shown in drawing 10 . A raw material 
charging device is constituted including the raw material conveying machine 102 which conveys a raw material to the 
conveyor 107 provided with the raw material stocker 101, the image analyzing device 103, and the turnover device 104 
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which arranged the lubricous side beforehand, and where the raw material was aligned. After the raw material which 
arranged the lubricous side is carried in to the heating furnace 106 and heated by predetermined temperature by 
conveyor, it is fed into a forging apparatus. A turnover device is controlled by the control signal 105 based on the 
discriminated result in an image analyzing device. 

[0044]An example of the manufacturing method of this invention is explained below. The manufacturing method of this 
invention includes the process of cutting a raw material, the process which applies lubricant of forging stock and is used 
as forging stock, the process of applying lubricant to a metallic mold, the process of feeding forging stock into a pressing 
machine, the process forged using a pressing machine, and the process of discharging a forged product The process of 
heating of forging stock and heating of a metallic mold can be added if needed. 

[0045] First, let what cut the raw material in the shape of having been suitable for the forge, for example using the circular 
saw be forging stock in the process of cutting a raw material. Here, since the plastic flow a raw material is cut [ plastic 
flow ] so that the granularity (Rmax) of the surface may be set to 2-100 micrometers (preferably 5-25 micrometers.) is 
braked more, a cutting plane is preferred. 

[0046]Since a raw material fits plastic working if it is an aluminum alloy, anything can use it. For example, an aluminum-Si 
system alloy, an aluminum-Mg-Si system alloy, JIS6061 alloy, etc. can be used. The processes of a raw material may be 
any, such as metal mold casting, continuous casting, extrusion, and rolling. In the case of an aluminum alloy, the round bar 
material by which **** casting was carried out is cheap, and preferred. In an aluminum alloy, a gas pressure type hot top 
casting process. The round bar material by which continuous casting was carried out by (for example, the SHOTIC 
material by Showa Denko K.K. (registered trademark)) has the outstanding internal soundness, and a crystal grain is 
detailed, and since there is no anisotropy of the crystal grain by plastic working, and the effect of this invention can be 
revealed better, it is desirable. 

[0047]It not only can use an aluminum alloy as a raw material, but if suitable for plastic working, it can use other metallic 
materials. As other metallic materials, the alloy and brass which make iron, magnesium, titanium, and these the main 
ingredients can be mentioned, for example. 

[0048]The process which applies lubricant of forging stock and is used as forging stock next is explained. Below in 

2 2 
0.027mg[/mm ] (preferably below 0.015mg[/mm ] ), the coverage of lubricant of one field of a cutting plane carries out. 

The more there is little coverage of lubricant, the effect which controls length ****** by the plastic flow of a raw 
material becomes strong, and, the more it can suppress generating of brake lines. The effect of this invention can be 
acquired also in the state where lubricant is not applied depending on forging conditions depending on forging conditions, 
for example in the case of an internal-combustion engine piston. 

[0049]Since contact portion frictional resistance with a metallic mold becomes small and making coverage of lubricant of 

2 

fields other than a field including a crevice and the becoming field more than 0.03mg[/mm ] (preferably more than 
2 

0.05mg[/mm ] ) can suppress generating of the seizure and galling which are forged defects, it is preferred. 
[0050]A lubricant raw material is black lead, and since black lead lubricous coating film thickness turns into thickness 
which does not raise a lubricous piece, it is preferred that the concentration uses what is one to 10 mass % (preferably 
three to 8 mass %.). The lubricant raw material can use water glass in addition to black lead. 

2 

[0051]Here, after the coverage of lubricant masks beforehand the field which below 0.027mg[/mm ] carries out and 
applies lubricant to the whole raw material, the method of establishing the field which the coverage of lubricant carried 

2 

out below in 0.027mg[/mm ] can be used by removing a masking material. Since the amount of lubricous agent 
application of this method of a masking surface decreases infinite, it is preferred. If adhesion of lubricant is covered when 
a masking material applies lubricant, it can use which thing. As a masking material, a heat-resistant tape, cloth, 
heat-resistant-resin material, a metal plate, vegetable oil, and straight mineral oil are mentioned. 

[0052]Or after applying lubricant to the whole forging stock, how lubricant is removed by cutting and the coverage of 

2 

lubricant acquires the field which is below 0.027mg[/mm ] can also be used. Since this method can include the work 
process which reduces surface roughness together and can simplify a process, it is preferred. Here, since it becomes 
good [ the appearance which is a forged product ] to be cut so that the granularity (Rmax) of the surface may be set to 
2-5 micrometers, a cutting side is preferred. 

[0053]The method of applying lubricant with an atomiser as a method of applying lubricant to the whole forging stock and 
the method in which forging stock is made immersed to lubricant liquid can be used. 

[0054]Since it becomes uniform [ a lubricous coating film ] to use the atomiser which applies lubricant uniformly widely 
and dries it in the method of applying with an atomiser, it is desirable. An example of the method of applying with an 
atomiser is shown in drawing 1 1 . The lubricant which arranged upward the field which serves as a heavy-gage part on a 
pallet plate in forging stock, and was atomized with the lubricous agent application machine is applied. In this case, the 

2 

coverage whose field which is in contact with the palette is lubricant serves as a field which is below 0.027mg[/mm ] . 
As a lubricous agent application machine, the lubricous agent application machine to the metallic mold which and was 
mentioned above, the same device, a lubricant spray can, a shower type nozzle, etc. can be used. [ hand spray ] 
[0055]The method of making it immersed to lubricant liquid can be applied by putting a raw material, for example into a 
basket, and immersing the whole basket. Since raw materials do not stick but being immersed especially in each becomes 
uniformly coating on the whole surface, it is desirable. 

[0056]After heating the temperature of forging stock at 100-300 ** (preferably 120-200 **.), since applying lubricant 
makes the coat state of lubricant good, it is desirable. Since especially the moisture of water soluble lubricants can fully 
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be evaporated and black lead solid content can be made to adhere to a material surface good, it is desirable. 
[0057]Since difficulty water solubility solid content is carrying out uniform dispersion and applying to the raw material of 
ordinary temperature using the solvent which is quick-drying capability in ordinary temperature as a solvent of lubricant, 
and forming a lubricous coating film can obtain a uniform coat, it is desirable. In ordinary temperature, alcohol and acetone 
** is mentioned as a solvent which is quick-drying capability. 

[0058]The process of applying lubricant to a metallic mold is explained. Heating temperature up of the die temperature is 
carried out to the range of 150 ** - 300 **, and it holds, and applies to the metallic mold which fabricates the skirt part 
which is a heavy-gage part about the black lead system water solubility lubrication of the concentration of 3 - 8 mass % 
for 0.4 to 2.0 seconds using the lubricous agent application machine mentioned above. 

[0059]The process of feeding forging stock into a pressing machine, and the process forged using a pressing machine are 
explained based on drawing 12 . The forging stock heated in temperature of 300 ** - 500 ** is thrown in in the bottom 
part which forms a skirt part ( drawing 12 (a)). Here, the field whose coverage of lubricant of forging stock is below 
2 

0.027mg[/mm ] is supplied to direction which touches the punch of a metallic mold. The punch which forms valve 
recess shape descends and carries out press forming after an injection ( drawing 12 (b)). A raw material carries out plastic 
flow to the direction by which the metallic mold surrounding the skirt part which is a heavy-gage part as shown in drawing 
4_runs to an opposite direction, and a skirt part is formed. The product fabricated within the bottom part as shown in 
drawing 12 (c) is pushed up and discharged by knock out pin. 

[0060]The forging apparatus of this invention is a device with which a lubricous agent application machine mainly 
performs only lubricous agent application to a bottom part, Since the raw material charging device is a forging apparatus 
being a device which the coverage of lubricant of forging stock makes the punch side the field which is below 
2 

0.027mg[/mm ] , and throws in, If the forging apparatus of this invention is used, generating of brake lines can be 
suppressed and the good forging of appearance can be manufactured stably. 

[0061]In the way the forging method of this invention manufactures the aluminum alloy forged product which has a 
heavy-gage part, Since the metallic mold with which the coverage of lubricant of a field including a crevice and the 

2 

becoming field surrounds a heavy-gage part using the forging stock which is below 0.027mg[/mm ] is a manufacturing 
method of the forged product making an opposite direction carry out plastic flow of the raw material, and making a 
heavy-gage part form in it relatively. If the forging method of this invention is used, generating of brake lines can be 
suppressed and the good forging of appearance can be manufactured stably. 

[0062]The forging stock of this invention is forging stock used for the above-mentioned forging apparatus, The surface 
roughness (Rmax) of a field including, the field, i.e., the crevice, which touch the punch of a metallic mold, and the 

2 

becoming field 2-50 micrometers, The field which the coverage of lubricant is below 0.027mg[/mm ] , and touches a 
bottom part, Namely, since it is characterized by the lubricous dose of the field which applies the lubricant which touches 

2 

fields other than a field including a crevice and the becoming field being more than 0.03mg[/mm ] (preferably more than 
2 

0.05mg[/mm 3 ). If the forging stock of this invention is used, generating of brake lines can be suppressed and the good 
forging of appearance can be manufactured stably. 

[0063]Other embodiments of the combination of the spreading conditions of lubricant and forging conditions are 
described. The lubricous agent application machine which has a nozzle for lubricous agent application which can supply 
two or more lubricant in the forging method of this invention, for example is used, Without lowering raw material 
temperature first (state where temperature will not be 200 ** or less prefer ably.), The aquosity lubricant which applies 
oily lubricant (for example, straight mineral oil is preferred in order to obtain good wettability.) and contains black lead in a 
hot material surface on the coat of this lubricant continuously can be applied, and a black lead formed element can be 
made to adsorb. 

[0064]Since dryness of lubricant can be made good by spraying only "the compressed air for spraying" after spreading, it 
is desirable. Since the lubricous agent application machine which has a nozzle for lubricous agent application which can 
apply two or more lubricant in this invention is used, A good application state can be acquired without wettability falling, 
even if the temperature of a raw material is high (i.e., without lubricant is crawled), and a uniform lubrication film without 
an oil sump can be obtained by applying aquosity lubricant on this coat continuously, and making a black lead formed 
element adsorb. As a result, lubricant ****** does not occur on the surface of a raw material, but can suppress the fault 
that under-fill arises in a forging. 
[0065] 

[Example]The piston for internal-combustion engines shown in drawing 2 using drawing 6 , the device shown in 9 t and the 
metallic mold shown in drawing 7 was manufactured. What cut the continuous casting stick of the construction material of 
aluminum-12Si-4Cu-0.5Mg was used for the raw material. The spreading conditions of lubricant of a raw material were 
shown in Table 1. Surface roughness Rmax of the raw material was 15 micrometers. When the five surface roughness Rz 
of the wall of the used metallic mold was measured, it was 1-7 micrometers. Black lead system lubricant was applied to 
the bottom part of a metallic mold. 

[0066]The application state of lubricant fed the raw material into the metallic mold, as shown in Table 1. The raw material 
temperature of forging conditions was 400 **, and load was 400 t. 

[0067]The generation state of the brake lines of a valve recess and the galling incidence rate in the outline were 
investigated for the product of 1000 each which was forged using the raw material of a monograph affair by the visual 
inspection. A result is shown in Table 1. 
[0068] 
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[0069]In the case where the coverage of lubricant of the field which touches a punch, i.e., the field used as the head 

2 

section which has a valve recess, uses the raw materia! which is below 0.027mg[/mm ] , it turns out that generating of 
brake lines is pressed down. The appearance defect by a lubricous piece was not observed in the skirt part of a cup 
shape part. In the appearance of a head face, surface granularity did not become large, and appearance quality was good. 
[0070] 

[Effect of the Invention]The manufacturing method of this invention the forging stock whose coverage of lubricant of a 

2 

field including a crevice and the becoming field is below 0.027mg[/mm ] , Since it is a manufacturing method of the 
forged product carrying out plastic flow of the raw material, and making a heavy-gage part form using the metallic mold 
which combined the metallic mold which fabricates the outline of a heavy-gage part, and the metallic mold which 
fabricates a field including a crevice, generating of brake lines can be suppressed and the good stamp forgings of 
appearance can be manufactured stably. Secession of a metal is controlled from a mold inner surface, and stamp forgings 
without the defect of a crack, a hollow, etc. are obtained. When it carries out integral moulding of head shape and a pin 
boss portion, and the skirt part, method **** which manufactures especially the piston for internal-combustion engines 
suppresses generating of the brake lines of a valve recess, is stabilized easily and can manufacture what has the good 
quality of an outside surface. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Hi t is an explanatory view of the process of setting the forge raw material at the time of carrying out forge 
shaping which is one embodiment of this invention in a metallic mold. 

[Drawing 2] It is an outline view of the internal-combustion engine piston which is an example of a forged product which , 
has a heavy-gage part. 

[Drawing 3l lt is a sectional view explaining the situation of brake-lines generating. 

fDrawing 4] It is an explanatory view of an operation of this invention. 

[Drawing 5] It is an outline view of an example of the forging stock of this invention. 

[Drawing 6ll t is an outline lineblock diagram of an example of the forging apparatus of this invention. 

[Drawing 7] It is a sectional view of an example of the metallic mold of this invention. 

[Drawing 8] It is a composition schematic diagram of the lubricous agent application machine used for the forging method 
of this invention. 

fDrawing 9] It is a schematic diagram at the time of forming the volume going-up prevention umbrella which is one 
embodiment of the coater of this invention. 

[Drawing IQl It is an outline lineblock diagram of an example of the raw material charging device of this invention. 
[Drawing 11] It is a figure showing an example of the coating method of lubricant to the forging stock of this invention, (a) 
is a top view and (b) is a front view. 

[Drawing 12] It is an explanatory view of the process of carrying out forge shaping which is one embodiment of this 
invention. 

[Drawing 13] It is a figure of an example of a nozzle used for this invention, (a) is a sectional view of the (b) delivery in the 
plot plan of a delivery. 

[Drawing 14] It is a figure explaining the relation between the punch and bottom part of the conventional method, and the 
space of a heavy-gage part, and the relation between the move direction of an upper mold and the Shimokane type, and 
the direction of plastic flow of forging stock. 
[Description of Notations] 

2 

11: The field, 15 as for which below 0.027mg[/mm ] carried out coverage of a punch, 12:bottom part, 13:forging stock, 

2 

and 14:lubricant : the field which made coverage of lubricant more than 0.03mg[/mm ] 

A valve recess, 22:head face, 23:pin boss portion, 24 : 21: A skirt part, Brake lines, the direction of plastic flow of 32:raw 
material, 41 : 31: A field including a crevice and the becoming field, A press device, 62: top shock plate, the nozzle for 
63:lubricous agent application, 64 : 61: A bottom shock plate, A shaft, 66:nozzle slewing mechanism, 67:nozzle moving 
system, 68 : Wind and 65: An uphill prevention umbrella, Knock out pin, 72:valve recess molding part, 73:skirt-board 
formation part 84 : 71: A lubricant storage tank, A compression gas feed unit, 86:channel switch, 87 : 85: A control device 
of a channel switch, A propeller shaft, 89:compression gas piping, 810 : 88: Piping for lubricant, The compressed air pipings 
for a cylinder drive, 812 : 81 1: The compressed air pipings for spraying, A pressure regulator, a 101:raw material stocker, 
102 : 813: A raw material conveying machine, An image analyzing device, a 104:turnover device, a 105:control signal, 106 : 
103: A heating furnace, A conveyor, the compressed-air-supply way for 131:spraying, 132 : 107: A lubricant A supply 
route, A lubricant B supply route, 134, a 135:needle valve, 136, the compressed-air-suppiy way for a 137:cylinder drive, 
138, a 139:spring, the compressed air delivery for 1 31 1:spraying, 1312 : 133: The delivery for lubricant A, 1313: The 
delivery for lubricant B, 



[Translation done.] 



http://ww4.ipdUnpit.go Jp/^^ 



(19)B*H«rfW (JP) (12) & H i£p §^ ^ (A) (H)fcWHiK&W#« 

#112003-53468 
(P2003-53468A) 
(43)&BB B ¥/£l5*P 2 )326 B (2003. 2. 26) 



(51)IntO.' 






F I 


f-73-r(##) 


B2 1 J 


5/00 




B2 1 J 


5/00 D 4E0 8 7 




3/00 






3/00 


B2 IK 


1/18 




B2 IK 


1/18 Z 


C22F 


1/043 




C22F 


1/043 




1/047 






1/047 








»:&bod»i7 ol i± 13 h) mmuzm< 


(2i) mm&n 




#«2001 -251 164( P2001 -251 1 64) 


(71)tH«A 


000002004 












(22)ffl«B 




¥**13*p8 H22B (2001. 8. 22) 




aGHaStlES*!*! 1 TS 13» 9 n 










WE fet 










S»iM^*lfr^Srt7840 RHfP*X#:3£ 






























S»«S#-^*^gp<97840 BHInitX^S 


















(74)ft«A 


100118740 




















ftttSfclHK 



(54) H»!«!>«fN fgjt3Sffl©«5fi^^, &^V*£Zfl£ifll3i& 



(57) mm] 

mm] s^ytom&tommmimz&wu 

tfiffi £ ^5ffi«p?f^JO^*^ 0 . 0 2 7mg/m 




1 

t> wfa®<nfti&*fmir%4Mbmn*^txm*fm 
■tz>&mbzm%-&fr j £t'&m.$:m^x. wiRZ-sttm 

b?£Z>m<Dmmm<DmiRtfO. 0 2 7mg/mm 2 & 

2 1 ji^JOM**^ 0 . 0 2 7 m g /mm 10 
«K*fc5B©«a$Rma x£2~l 0 0 (imb^T 

MmfflomttrnZ 0 . 0 2 7mg/mm ! WTtt5: 

4 1 mmmtt±mm®Mzmm Ltzmc 20 

t ft 5 ffi©P*!3!l<?>^**£ 0. 0 2 7mg/mm ! K 
T£1"3 ~ i ^#mt-t--5ff*« 1 * fell 2 ^fEfcWT 

i s^-efc 5 r i frwft t -f sit 1 4 <d\ * 
0 w*%-efc5 fc<7>&ffli^ r i zwmt-rmxm 1 

Iff** 8] ilffltlt?rlOOti^3 0 0tlCi!)Di 

&<Dmmijmo 40 
[ft 9 1 mmmtK mmmmm t mmmu t 

mmx-h <o . mmmmu^u^mxmmm^m^mm 

-T-5 r b ZWMb 1~5if 1 7 ©v vf *u5» l 

O^it^O. 0 3mg/mm 2 £i±-efeSiJjtffl*W 

&fflv^ r i £*Nfct-r3i*#ifi i nm. 9 ©wf 1 
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#- bgp, t°^xgp-efc5^MMfflt°^ b vxh% 

t, mkmmmxmmbz^tsTfr^-v^MMit 
w&Ammm&mmtt<Dmmm<Dmmm*o. 027 

m g /mm WTT&3ffi£IIfllS5£^trffi£J»r5& 

mM<D'm>Mi^0. 0 2 7mg/mm ! «mM^ 
-s/ KB &f$&-f 5 4£§9ffl!l tc ft 5 <t 5 {C^feiixT»?IJ 
mttzmU* h yjJ-\Zty b LXfrb&M\cmi&%m 

* 1 3 \cbm<d r ;v 5 = f j±&&®ik&>mmm.o 
mwbmwmBimmwb&'etAsx^x, mm.mmu<Dm 

mM(Dm^i^0. 0 2 7mg/mm ! £HT-e&5B* 

Mz.xmm£itz3,$k%fi-rz z b zftWb-rzmxm 
1 2 75s 1 4©v^tt^i«tcEic©r/u5=>?A-g-^ 

191**1 7] ff*3ll 2^iSl 6©V^tb^l«iC|S 

m<Dmmm.\m^hmikmmtfxh^x, mn^n 
w%f&Mi-z&m\zmi-z>m<Dmmu£ Rm a x » 2 ~ 

5 0 Mm, PitSIro^^iM^O. 0 2 7mg/mm ! £l 

IisPjropiNaftmBj] 
[0001] 

[0002] 



(3) 

3 

mmmn, hbfrctbffife<Dnmizx±.m, Tsw»e>fc 
mzmmLftmzttm^ mwzmmtmm-zxmm 

it $ tt* r £ 4 £i±fi& & 85 
10 0 0 31 -jRWW¥rt»Sr^r*"5*s'7W©J:5 

fc* l8tt»ifi)*aH- 5 ±-Cj6JR ft t> © £ 4 o T v ^ 5 . 

[ooo4] rt^wffl tr* h ^«riijert-*«3iEtTfcn 

•CV^S«BS*jfeT?l4, BflaJSrW-fSiBi-ftfcfe^y KB 20 
^aKAi-S«Bf©R»«oftiSO±iSlc|!fl«BJ**a!)* i: * 

©fief (-AS. a*fti?«>*R& (K» ix-rtr^j t 30 
[0 o 0 51 'M z°>i?%Vj±-fZ>tz!bi^ #12 0 0 

0-21833 6 ^m\z\mtf<DM&mm*MWi-fz> 
fSzmmik-rzjjm&miFZftx^z. 

[0006J 40 
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r £ left 5 ©T% $gp°p©^©p1.W&MR8H-3t£p 0 pf- 
ttffli^r^HiJfcft^. 

[0 0 0 7] ^©fc£, %*t&tttt0J&0<£fr&#&:|* 

mm*m*inx^z. 

[ooo8l #i&ej?tt, ±E*fflffcM*-rfc£*tfct>© 

^«IX.T^IiCD^ftMifjgp 3 p*^^lC«^-f 5 £ £ 
[0 0 0 9] 

[HM£fl?&-r5fc:«>©#©] #J89i##ri, /^ify 

7<d%l$l t mmmmti k © mmz^ ^xwmft&te z 

ftv\ 4feffllc*H-S»3t**t*ili©H»ttSra<-t-5fc 
*!rP^JSr#M©±Mte^*Lfe»^t> L< I13if#£ 

£ k SrftiJ!.Li*lfc«<5t**lfl*^* 

LfCo 

1) ±iB^jg^/i?*-r5fci6©Bi©^«, Bna*^ 

tpffi £ * ©K*HHI©Kld? mmZfiirZ T)\< 5 = ? A£ 
*fc£S«:ffl^-C\ Pflg|5^tftBi:ft5B5©ffl^J©^ 

0 . 0 2 7 m g /mm 2 KTT?*> 5«Btffl*W* 

2) ±E«««:**i-*fc»0>*2©»Pl»4, ®mM<D 
mft&tfO. 0 2 7mg/mm ! aTtS)5I©Sift 
$Rmax^2~l 0 0 » mklrZZ. k *W®Lk1rZ> 

i ) tcfagc©Typ 5 = v j±&&®mk&<vmm>mxh 

3) ±iE^s^flf*-t-5fc«)©^3©iiB^ii, mnz$ 
tt m k t£zm%-?x*>yLxmmmmtt±mmmm 
*wtthtz.'&, -?**>->?V[*®ii;-rz>z.k\z.&v)wn 

^^B£ft5ffi©ffl^J©^**?rO. 0 2 7mg/ 
mm'SkTk-rZZkZft'mk-fZl) *fctt2) ICE 
f©T/i' ^ = * i>.^iJ3tiSp 0 p©ii5t^-e$) 5 0 

4) ±»«W«:j||fti-5fci{>©fp54©38Wri:, 

i^*-rs r k \cz v) nn^tm k ft zmommmom 

**^0. 0 2 7mg/mm ! «Tit5:^t«i 
©Mjt*&-C*fe5c 

75M4) ©v^tt^l3Slc|E«©T/P^-i7 
6) ±!BHB£iH&-f5fcfc©iS6©!&PJ!l2, «m^J^ 



(4) 

5 

? = v ^^mmm^mm^mxhZo 

*k mmm®mbmmmttb*-£tti><D-?h*). mmm 

8) ±imM&fflt-rsit.ib<Dfis8<D&mti* immm 
mio o'c^p) 3 o oKKMmLtcmz. mmfflzm. io 
^-rz^b^mmb-rzi) jsm.7) ©v>-f*i*»i*fc 

mumm^mxmmm&m^mmirz - b zwmb-t 

ZD 7bm7) ©v vf*ij&» l mcWM<DT/^ $ = £ 
1 0) ±Bllt»&#ft-rSfc«>©*l 0©38WH:, Dflgp 

&ttmt%zm&&o>m<omHMi<Dm>wa t o. 03 20 

1 1) ±|EISSSr«l*-r5fcfe©^l l©3PJli> TA- 

1) 75S10) <D^-ftlfrimz.WM<DT 

1 2) ±BBIIW**Bfer*fc*©JKi 2<D%W\Z, -fv 30 
Bfl»S:-g'tfiiiSrl«JBi-a&ffil:ffrt9lJO^»Sr 

fm-rz&Mb, mmmmmmmb, m&mmw&m 
mb*$t?Tfr*=L$j*&&mmm-?h'3x, mmM 

^■©PitftJ©^*^ 0 . 0 2 7 m g /mm 2 KTTfc 
5i5SrIHll|JSr-&biiiSrri8gi-«4^*lcLTl5fcA-f*» 
g-Cfo^r b *mWib1-ZWn*'StMb : t<DBMM<n 

m\mfanz^-rz r * 5 = $ ^^m&m^mx 
hz 0 40 

1 3) ±mwm&M&:-rz±it><Dmi so&mtt. mm 

14) ±E«WSr«lfti-«*:»ojBl 4«)*Wf4, (Sift 
&S«fcft5±5fc^»»*TSE£J$*fc;&izy Mci? 50 
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1 2) *fcttl3) lc|2fW>7^- 

•> A£&«8ifift&3git-?a> z. 

mmw&AmwiiK mmmmmwmmbmmmmm 

0 2 7mg/mm 2 ^TTfc5ffiSr«lxTS?iJ§-B:5¥ 

1 6) ±BIWH*0lft-f-5fc»o»l G<DWm, ^y 

m*im-tz4iM*±Mb u wwiamEra ± 
mt-rs 1 2) 75si 5) (D^-rtifrim\zmm<DT/i> 

1 7) ±«IIW4:#*-r3fc»©tBl 7©3§PJltt, 1 

2) ©V^tl^l*(C|agJ©ififtS«(CfflV> 

mi-5ffi©*ffim$Rma x/JS2~5 O^m, #I*t8J© 
Ml^Mii* 0 . 0 2 7 m g 

m g /mm 2 ELhTfife 5 ^ b "f 5«Htffl*8--e 

[0 0 10] £*T, #«S9i©flsffl*:, H2tc^Lfc > BO 
^^•tZmi i ^^V±^2 1 Sr*i-5^y KB 2 2 

[ 0 0 1 l ] El 3 IZt^-T J; 5 rtiilt^ b i'ttu 

-M35 2 4©3fe«gp©*ifii^w s mtt?ii(i$tv5 m 

f3 2) ii:lcJ:«9|ffla©*iB©*#**9l#ii**t5. 
5l#a*ixfcfl0ffc^tr^^3 l bm-z 

ffi&xm*£.cz 0 znzmit-rztMz&mwb < k 
Ym^jm-t z&m.b mtft mttvmmm t ©ra 

[0012] ^mmx'ix Msufcit^f 

z a tmmmtt*TMftKiscALx, ^yKi«t 
^xmm^vx^Zo 

[0 0 13] J?^gUSr^i-5tc[i, JPAAtrKtr&a 

h^xit^y vm*imirz4m zT&z&xmm-r 
mlx^z. mte&bBLMmomzjm'tz&wmfrb 
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[0 0 14] tZX, H4fc-«Sr*i-J;5^ 
t?tt, *|*j«5S:(di»1-i^[tffrt»i:R»«©iiiSr* 

[c, [Hmi$££trB±ft3B4 lWieJroiWO. 

[0015] III 5 {C^-f «fc 5 iStffliifW©— #tf>ffi 
©flfliWiMS; 0 . 0 2 7 m g /mm 2 (04 
L<(i0. 0 15mg/mm ! IT. <k 9 L < & 
0. 0 10mg/mm ! HT) £ Lfc<b©«r«atffl*$r 

[0016101 fcjjc*- «t 5 fc, *36WO«Jt*«fe©- 

*3V^Tffl?»^lg|^§Jti5 r £ 4 < «B6Tt 5 J: 5 

- HBHfci vfVJj?^^Sr^1-5TMl 2^f-©»tt 

mzmtiistz®. m&mmtfiz*. mmm^mmm^ 

0. 0 2 7mg/mm ! £iT WtKiiO. 0 15m 
s/mmSirt Lfcffil 4Sr^y Kffi£ft3ffi£LT 

Zmtt<Dm<Dmffiffl<DmiR&& 0 . 0 2 7mg/mm 2 30 
5. 0. 0 2 7mg/mm ! ^ix.5i:/^K'y W 

[ o o i 7 1 z<Di. 5 ^mmmm^m^-r^mmmm 

ft^s astoME^sn* r. ± a** < m&&natm» 

iw&wtfTi-* r. £ t> ft < , mu<om\mm<omwitiii 
mmmzmt-tz r ± t>ft < %%.lxwmi-z> z t ^-e 
trs. *i8Bj{±^M©«ffift$T«ft<, mmmmum 
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[0 0 181—*-, 01 4lC*$*l5f&IW>4sS©»# 

[ooi9] ftfc\ hfeiWf ^#^» 

(1) ^y Fffi*riHIH-5&a!*r«nBi£il4: LT, 
*§-££Wt£, (2) Kffi^itSM^iMI 

ft&sti-s*^ (3)^yKSMitm^ 

[0 0 2 0] 

[00 2 1] *»Wo«R5ii6«S:»W-f-*. *»WfcJB 

Ammt£<£tti><Dxhz> 0 
[0022] *%w<D®m.mm*. mx.it, @6ic^-r 

±5l-> T'w^gge 1 ±n i, TMi 2^feft 

s^igffl^a ± , mmmm^m / xvu 6 3 , ->t7b6 

5 , J XAHSWESSB 6 6,/ X/^«j^g 6 7 d» e> ft 5 
6 4 *rl8lt 5 i 4: ^T*f 5 0 4fc, ffUMHfcAffll 

[0023] mmm&m\c^x is bimm-tz. &w. 
irias-fadfesfcu t^i 2ft@^$ttxv^-css.?p* 

t^TV^5 0 ±11 ltt/^yy-fe^.^135 7 2 £-£tf^ 



9 

[0 0 24] &fil4*©rt«0>ffi£fiffi«:Rrtft^©jS* 

4LV\ il©rtI©IIft$liR z f 1 5 m m*I 
(J:t)»*U<ttl O/tm**. ) T»*50!6S#4b 

[0 0 2 5] IWfHWIi«|C-3V*-CfMIi-*. 

<DmmmmMmm.<r>m$L<D-wit. 08t^i% mm 
mmm /x/vsi, / x/nataiB 8 2,/ x/ugws 

B8 3, ffl?fH$JSfii*^8 4, E|gftft$t££B8 

5 , jtttnns 8 6 , wmm<ommm. 8 7 10 

[0026] j XAxomttts mmmf±m£%.vkmn t 
mwatatm p *ra<fWicE* / x* 

sfcHt, «»BB»aaefcm p *mmm»tm p <r>^m\- 

%ttvfm&mm-imbt£5<D^ c*v^k 
x'h?>mmm<Dm^m, t.tn±^mkts:mmM<om*> 20 

mvh^mmm^m^m, *fcr±**^ftfWHw<0* 

[0 0 2 7] / X/K£>— 0i|£0 1 3 iC7Fl- 0 HI 1 3 

(a) iifrhffinoiaefiioia, (b) \x/ xwrnmn 

[0 0 2 81 013 (a) iZTF-fX 0i£/XM*3o<D 30 

Btttinsrwu-c^*. ^©etmpoEfiti, h^wke 

fiUfct>©lCftoT^5c V*frl$>3 3fiBtf1lfift£fto 

-0*5. t>fco<D6tWR«r"tiffflJEIi^efcHiR 1 3 l 
lfcU <Bi<05fcffiRSr2aSoP^J GBttfflA, B) 
o^JifUfflttffip (WWWAfflBfcffini 3 i2 x 
^UBfflntmp i 3 i 3) fcutv*. rr-e, **ffl£E 

ffi^iP^oBtWR^p^^iag^tfcv^So 

[0 0 2 9] *fc, ^rOBtftPOEBte, R£f£fflffifi£ 
^Sttti p tfW&ffluttii R ©JMiteEB Sftfc t ©teft o 
TV**. *©lfcffln«>BBtt, t»fflffiffi^5tl±jRO 40 
l*iffi!llcS?t^iti:UiR^gag$^fc 1 t>«Z)lCfto"CV , »5o 

[00301 013 (b) tc^-fj: 5 »tSfflJEi$i£ 

Mimi 3 1, IfflAit^l 3 2, jB»#]Btfe?£ 
»133, #flJWWttl&»*WEH-*-*=- K^#i 3 
4 , 13 5, #=- KA^Srfttft Stf 3 y 
fflffi«fSfi*ift|&l& 1 3 6, 1 3 7, #=- K^#JCg8K 
Sftfctffel 3 8, 1 3 9Sr^TMft*$*fCV^. P 

-f) SrRttSifcfc-eSS. 
[0 0 3 1] &SlCJSD-Cffi#lMK88 1 3, 0J*tfj* 50 
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LT«?&#£ffl^5Wi, «#P3jJS«ft©-e#*L 

[0 0 3 2] BjfM&f'^Xfi^M^XWyf-- 

ffi*H!gS§8 1 3, JE^^Et 8 9«r«fcL-Cffc*&£ 
*^a»&*1HWBEW8 1 0^1i|JWyX;W 

/p-!7^7 h8 8fc*rLT^5©a*#*Ur\, Sit 

ai*»isK*wa 3i t *t-c* z<Dxmmm<D®m%<Dtk 
am ««s«»'-t*be>©»^«*ft 

[0 0 3 3] "tSfflffiag^fttt^a y^uy-ij— ^f, 
JEAPSliS 1 3, JElgMftEfS 9 fcigft L-C*a# 
SrftT * KlgSfflffifiH^Et 8 1 2 LTpyf 

mmmm j x*©EE*8£ft^»fcetf stu-c^s. m 
*j-?-\z£iq mm ztixis <o , e wo^fcttw^n 

[00 34] v'U ^HB»ffiffi»£fcW:S»«=» i'XW 

a»5>JEE*WBE«8 1 3, jfi||2ftEtf 8 9 
L-CrtJBEW*k^rtBft««#«:«-C$ bioy 
fflffi»£«EB'8 1 1 Srft*LtiliW!HJfc#ffl/XyKO 

mmm'&®<D&* \z.wtv e>*tfc=- hashes 

(ttt fjttfc^-r k J: <o mm sn-cv^*. 
[oo35] K/p#tt'> y>^-^»ffljEEms^^ 

K/u#«y^tw i (p wm-rz>m®kte^x^ 

R^^cb^So 

[0036] mmn'Mmm j xm*j xah§mk»bic» 
^$tvT*5ip, yX/natasBicj;o-c»JiWB»#ffly 
x;u«^M±*-em^Lft^ ^pm^J^^-r 5o / x 
/nateSBfi y x^^^Mf ^ttit-THHE-rs 

jfJU\ «>^7hS:^U-CyX/HHrtBi6»cSStt^5 

±**>biffii b, P^J^^fl- ttP^J^fiffl / Xyp 
is*lLt*^»-r 5. / XA^ftSSBtt^r-^ U > 
^- f c T IftJiB iBf 5 fta*T*> 5 £ t #&f(P^M"¥ 
-*tfi©W»ilBt*Wfl:-e#5«>TW*ui\ *fc, 

[0037] rr-e, »BJWft*8«tt*i-^*-b» 
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[0 0 3 8] Sfc, flttfflft«S1E^. KfifirA* 
•?#5A>5>T?*>5. Pm#J©#§±^ DBS-it^ 6 8©- 10 

##±2*?>"5jfc8£©*t©£L-CH:, ^fyw, T/u 

[0039] KtnstAiw^, mtt*mmmz^#>M%- 20 
[0040] **mAS6«as, pjwwfcarfujfcis 

jfc#*!i* 0 . 0 2 7 m g /mm 2 MTXfo 5 ffi&flJSiJ L 
&ft S$Q Srfr 5 i b (' J: ■> <ft&3g1Eo S ttilfe 30 

[oo4i] mmmmmi^muti, mmmmmmm^ 
mmmim^mms znx^zfrzmm \-mmx & titf 

[0 0 4 2] fcmmWkLXlL #H«njj?yhT- 
J&*TMr5. 40 

[0043] mmAmw.<o-m<DW3^m^m 1 o tc^ 
-To mw®Amwit, mmmm$5z^>t>Wiz.xmi£ 

Tttzmtf* h^-10 1, pftMWf&S 10 3, Riffc 

iiei 0 4Mxfc3^7i o 7^*tt«riRaw-.5* 

[0044] orii*«fl<0«JS**©-«Sr»Wi- 50 
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5 0 **w©*ifi^jac«t, s-tffcswrf-sxai:, 
mmttommmmiLmmmttki-zjmb. &m 

A-rsxmt, yuxm&m^xffi&irzxnb. 

[0 0 4 5] *f\ mttZWWrtZJMX'ft, 

n^js v *-c**t zmm. tar \.itmtKmm ut t> © 

(Rmax) ^2~100/<m L< {45~ 2 5 » 

m 0 ) i«5J:5^9)BfS*i,5©*t**t©iltt«inftiiJJ: 

[004 6] mm*. T;\s$-<}j*<et&xhiMiw&fitt 

Xlc®LTV>5©TfV^n©t>©-et>fflv>5^i:^Tt 
5 0 fcirx.fi, Al-S i^-a-^, Al-Mg-S i 5& 
J I S6 0 6 l&&^%m^ZZbtfX'%5. £ 

*«•©»&«, ^a»5t, mmtm. nm. 
bs»«x (») isHOTictt (&mmm) > -earn 

fcv*», «BJ©Sdm«rJ; ►» ±<^mt?f 5©T«L 
[0 0 4 7] Kl|ti:LTr/U5 = ^^-a-^SrffiV> 

5fctt-ejfe< , ifittipxiiabTv^fitfioAfwssr 

[0 0 4 8] ot'tc, fgigffl^*r©p?|^ISr^*tfgji 
ffl**ti-*-*xaSr»W-f-5. «Wfffi©-^©ffi©«m 
0. 0 2 7mg/mm'aT (»*L<tt 
0. 0 15mg/mm ! HT, ) 4:1*5. «»*JOjft* 

*tt^ftrt*btf'>/j:v^B if^tr©2H4«l»l- «fc-53l#& 
5^4rx)5T't5 0 «Bfi*frtcio-Ctt, M^aftiiW 

[0 04 9] [Mlgi5?:^tp"Bift5ffi^©ffi©P^J© 
»**Sr0. 0 3mg/mm 2 «i (X<om^L<it 
0. 0 5mg/mm ! ai. ) t-T5©^> &Mb<Dm 

[0050] *fc, ffl^j*wmi&-efcoT^©ii^ 

«* 1 ~ 1 0 K*% L < He 3 ~ 8 K*% 0 ) -Cfc5 
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[oo5i] r r-c\ mmnomttm* o . o 2 7 m g 
mmm^m^ihti^ ^x*>m&m£-rz>z.bic£ 

ot, P^J©^#*^ 0 . 0 2 7 m g /mm 2 b 

So 

[oo5 2] *>«v^i±, mmmmtf&mmmm*mi 

*}*0. 0 2 Tmg/mm'KmSffi^S^S- 

fi£ (Rmax) #2~5j.mfcifc3J:$fcSJfi!li*;h,5 
[0 0 5 3] «Btffl*#^lcfl»«Sr»*-r**«fei: 20 

[00 54] »HHWcJ; 0Sfcflr*.5#ilrt*B\ P?t^J 

»«&itwft-i:ft*©T?»* lv\ [a 1 1 

V hlC&LT^&fitfffillffle>feiMkB*0. 0 2 7mg 30 

[0 0 5 5] *»SI«^»«fS-B:5*«fett, 

[0 0 5 6] (g&fflStfoaftfr 1 0 0- 3 0 O^C (# 
*L<ttl 2 0-2 0 0°C o ) fcJP»Lfcat» Hffiffl 40 

[0 0 5 7] f-fc, llttfflOigftJ: LT^-fc^T^ 

H5o 50 
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[0 0 5 8] £S^it»fcfc*-f5lS«:»Hi-5 0 

&asiesr«*.tf i 5ot~3o ot:(D^iat'SPia#a 

»*j*«H-4ASfcO. 4-2. 0g>HMfe#*5. 
[0 0 5 9] :/U**^«BfUB*W*ftA-*-5Ig, y 
v^fcfflv^CftBfrt-S 16*01 2«rt>fcfc»iJH- 
5 0 fig3 0 0 £ C~5 0 0r{cJ!jDfiLfc:^3gfflS«-Sr^ 

#- YU*Bmtz>TWft\z&x-r s (012 
(a) ) o £^£*t0flftffl®&fliftaso. 

0 2 7mg/mm 2 aTt?fc5ffi^M©±MJcg-r5 
±5fcffl#fc»A1-5. ftAfc* /**y!>**i!Hfofc* 
m-ZtMifiTfrhzfvxtimtZ (Hi 2 (b) ) 0 

m 4 »r ± 5 fcjwwu-e&s**- mzmtt&mo 

Mtit&tiZo mi2 ( c ) [z^-rxoizTMfHx^m^ 
tiitm&tts ?*T9Y t°>xw v±ifbtixmm^n 

3o 

[006 0] *&9i<Z>(giil&fttt. flflMfftflffia*^ 
AK*#8^**t©iW^©fc**8* 0 . 0 2 7 m g 

/mm 2 &Txhzm*±.mm^Lx®A-rz>msxh 

?>Z\b&¥fWt.b1rzmggmX'b5<DX* *&9I<z>£]ft 

[0061] *$mv>fflk)sm*. mm^z^-tzTsu 
$~vj*£&mmM&*mm~t?>ijmz$s^x, m^z 

£tf®fcfc*85©»»W©8MMb&S0. 0 2 7mg/m 

m 2 &rx & s«t&J8X# *ffl v ^xmfa&zmts&w. t 
tmmncm^ \zmtt*wkm® $ *txBmu&tei& 

ttm<D*mism*m^ b^ K°>y<Dm&*tox.x 

[0062] *%m<Dimmmmt. ±B<D^mm\z 
m^mmmmuxh^x, &m<D±mK&rr&m-rb 

t>*?WtX&iStttiibfrZm<D3miB.£ (Rmax) ^2 
— 5 0 nm, mffiMV&fcAtfO. 0 2 7mg/mm 2 

m*0. 0 3rag/mm ! yl (|?4L<ttO. 0 5m 
g/mm 2 £J(±o ) XbZZ.bZ¥f®.b1-Z<DX'%i%W 

<Di&mmmtt*m^z b^ xyy<D%3it:toZ-xtm 
[oo63] mmm^mmm^ ftse^wa^fc* 

Ttf 3 r i: ft < mt. L < »&fttl 2 0 O'CWTi-ft e> 
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[0 0 6 4] *fcfctfffcte rij»ffl£Ei«ffift©*Lj 

J: oft v\ J$-fcW»auSt£#<5£i:#-Ct 

[0 0 6 5] 



[£££!] 06, 9(c^ 
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f±, Al-12Si-4Cu-0. 5Mg ©fl-ftOjfttt 
{ttt*llC^Lfc 0 IPSilJRma xti, 1 5 /x 

[0066] mmmnmtttkWitim 1 i^-r ± 5 \mn 

ft^aicfiALfc. fgjg^#OiH«mK{44 0 0 < C, # 
10 M«4 0 0 t £ Lfc. 

[0 0 6 7] «-*ff©3Mr«rfflv*T«ftLfc*nWl 
0 0 ofc©»ft«:B^*fcJ:oTA»i'Xy 

l l-*-t% 
[0 0 6 8] 
[*1] 







(mg/mm 2 ) 


mmm 

(mg/mm 2 ) 


(%) 


(%) 


shew 


MR 


O. 005 


0. 05 


0 


0 




MB 


0, 01 


0. 05 


0 


0 




ms 


0- 015 


O. 05 


0 


0 




MS 


O. 02 


O. 05 


0 


O 




■MS 


0. 027 


0. 05 


0 


0 




MMM«Bfi4 


0. 005 


O. 05 


0 


0 


MSM7 


MS.' 


0. 006 


0. 03 


0 


O 


MS«8 


MS 


0. 01 


0. 03 


0 


0 




MS 


0. 016 


0. 03 


0 


0 




MS 


0. 02 


0. 03 


0 


0 




MS 


0. 027 


Q. 03 


0 


0 




mmvkwm 


0. 005 


0. 03 


0 


0 


IMMH1 


mm 


0. 05 


0. 05 


75 


0 




mm 


O. 04 


0. 04 


52 


0 




mm 


0. 03 


O. 03 


18 


0 




mm 


O. 028 


O. Q28 


3 


6 


I Jt«MS| WW 


0. 03 


0. 025 


18 


8 




\ MS 


0. OS 


O. 01 


75 


15 



[0069] ±.%L\z.m-tz>m. -rftfrv^K/y 
%-rz^y mt t£5ffi<DmmM<Dmmm& 0.027 

m g/mm ! EtK-fc5ilt*ffl^f;i^tlJ, M 

< ft 5 r i \m< fm&mz&ftxhitc 

[0 0 7 0] 

[*«©»*] #369l0>t!ifcfrifcWu tfflfl$£^frffi£ft 
SiBOWMIOtt^ft^ 0 . 0 2 7 m g /mm 2 &.TX 

»i:-t-5tRJi»iBi©l!ji*«fe-eS>S©-e % /^tv^© 



«:» *. -c ^Hao a^ft $ygs& 5 

«*B5©aK*sA#ftt>oSr»*fc5Sf3eb-C«38rt-5r 
[HiS©«¥ftttW] 

[HI] *3SW©-H*»«T?S>5«8gfiJB^i-5»©« 

[®2] j¥^ep^w-rs^igMp R po-0ij-efc6rt^«M 

[0 3] /Vtr^^*^©«aiSr»w-r5»fiiiH-c*) 
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SB, 

5 : 



[04] #*W©ftUS©tt9iBT?ifc5. 
[0 5] *»W©«JtlB*tto-«(0*MBHTf*S. 
[0 6] **W©<KH6*o-«o«WM(l*H-eifeS. 

[0 7] *%m<o&m<D-m<DWim®-?hz>o 
[08] #*w©«jfbmfcfflv*5s^fctfs*©* 

[0 9] #£(fl©fc#«*©-**JB* , ?ifcS##-k:a« 
9l»Jl:*SrlRrtfc»^-«)tB»EaTife5. feS 
[01 0] *36W©**«StM»©-«©«lie«JftBlTf 10 

[011] *«iflo»iftffl*tj-^ofl?IWB©ft**feo 
-0!ISr^1-0-efe^ o (a) fi¥ffi0, (b) fiIEB0 

[01 2] *«Wo-IOl0^«T?*>S«8tJ«^i-5njB 
tf»10-?fc5 o 

[013] #38l?l!{£ffl^5/X;W)-^<D0T'fc3 o 
(a) liBfctttnoEBBK? (b) atffl p ©Wlitfe 

[014] ±SJ:Tffia:JWa»©2IRJ£ 20 

1 1 : _hSL 1 2 : TSL 1 3 : ftttfflfttt* 14:1* 
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*iWfl©fc#*«:0. 0 2 7mg/mm ! OTi:lfcI, 

/mm Sk±t Ltc 

m 

2 1 : /VK/y-tt*, 2 2:^-7 KB, 2 3 : fc'VtfU 
SB, 2 4 : hgB, 3 1 : tfy^, 3 2 : 

©jtft*»*fii, 4 1 : wtoi-sttmhttsm* 6 1 : 

ZfU^mm. 6 2 : -hgESffi, 6 3 : Wttffl/X 



6 4 : TSJEHR 6 5 : K 6 6: 7 X;HH 
«, 6 7: yXMHtl, 6 8 : ##±#9g&ik 

7 1 : / y*T* htV, 7 2 : /Vu:/0'k*J*£ 
7 3 : *#-H&*S5 8 4 :JWHWJfrH*y4\ 8 
£E»ftflc«l6SBIl, 8 6 : »ftHH& 8 7 : 

HRSoMfPgft 88:7"o^J/t7K 8 9 : BE 
HMftBEt, 8 10: SflMfflJBEW, 811 
HB»JBffi*£*Etf , 8 12: ttgJlffilftSftKtf , 
8 13: E&fcMHK 101: **** b V #— , 1 0 
2 : *W«Siige> 10 3: PHMWFSIt* 1 0 4 : £ 
<GSB, 10 5: MMR*\ 106: JBllMF, 107: 
3^7, 13 1: MlffiEIKSftmftK, 13 2:* 
}f*|Aflt£tt, 13 3: fflffift|Bft£& 134, 13 
5 : K^#, 136, 137: v-y ^HWWBJEE 
1 3 8, 1 3 9: ff ft, 1311 :*8 
fflBJt^MefcttiR, 13 12: P^jAffiakffiP, 1 3 
1 3 iWtSflBfflllfcffiR, 



[01] 



[0 2] 
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24 




[04] 



[0 5] 



[0 9] 
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[031 [06] 





(51) Int. CL 
F 0 2 F 

// C 2 2 F 



3/00 
3/28 
1/00 



6 5 1 

6 8 2 

6 8 3 

6 9 1 



F I 

F 0 2 F 3/00 
3/28 

C 2 2 F 1/00 



G 
B 

6 5 1 B 
6 8 2 
6 8 3 
6 9 1 B 



(13) 



200 3-53468 



4E087 AA03 AA09 BA04 CA11 CB01 
CB08 CB10 DB04 DB11 DB22 
EC01 HA62 HB05 



